I. INTRODUCTION
Millions of people in developing countries suffer from micronutrient malnutrition. Vitamin A deficiency (VAD), for example, is a major public health problem, leading to vision problems and impaired immune systems; it is estimated that nearly 127 million pre-school children worldwide suffer from vitamin A deficiency. Between 250,000 and 500,000 children go blind every year, and over 600,000 deaths of children annually may be attributed to VAD (West Jr. and Darnton-Hill, 2001; Black et al. 2008) . A major cause of micronutrient malnutrition is the poor quality of diets in developing countries. Good sources of vitamin A include leafy green vegetables, and animal and fish products, foods that are typically out of the reach of most poor people.
While there is no single strategy to eliminate micronutrient malnutrition, biofortification is emerging as a new intervention that can have significant impact through the introduction of locally adapted staple foods that are bred to be high in micronutrients (Bouis, 1999) . One example is the orange sweet potato (OSP), which is high in betacarotene, a precursor to vitamin A; the consumption of as little as 50 grams of OSP a day is enough to provide a child's recommended dietary allowance. Nutritionists have determined that the consumption of relatively modest amounts of boiled orange sweet potato (OSP) by young school children in South Africa significantly improved their vitamin A status (Van Jaarsveld et al. 2005) ; and a similar result was obtained in a community setting by Low et al. (2007) .
As the name suggests, the biofortified sweet potato is orange in color because of the betacarotene, in sharp contrast to the white and cream varieties that are commonly consumed. People's lack of familiarity with the OSP and its appearance can be a major barrier to consumer acceptance and hence may limit its potential impact on improving nutritional outcomes. This provides the motivation for this study, the primary objective of which is to elicit consumers' valuation of the orange (high beta-carotene) sweet potato.
Because biofortification is a public health intervention, the paper also attempts to assess the extent to which information on the nutritional value of the new biofortified foods influences consumers' willingness to pay. The literature-which pertains mostly to a developed country context-suggests that the impact of health information on food demand has been mixed. While McGuirk et al. (1995) and Kinnucan et al. (1997) find evidence of significant impact in the U.S. context; 1 with the magnitude of the impact of health information exceeding own price effects, Robenstein and Thruman (1996) find no discernible impact on future prices from negative health information. In this paper, we examine the degree to which the provision of nutritional information influences the magnitudes of premia or discounts for OSP relative to the more common white varieties.
A final objective of the paper is to assess the validity of hypothetical elicitation mechanisms in developing country settings. There is extensive literature on the presence and extent of bias involved in valuations elicited from hypothetical scenarios, especially in the literature on natural resources (see Frykblom, 1997 , for an early example). To our knowledge, however, these questions have never been systematically addressed in a developing country setting, as we attempt in this paper. While valuations in absolute terms are likely to be overstated in a hypothetical scenario, it is possible that estimates of the marginal willingness to pay (for OSP relative to white sweet potato, for example) are not subject to the same degree of bias. In developed country settings, there is some evidence that marginal valuations are not as subject to hypothetical bias, as noted in List, Sinha and Taylor (2006) and Lusk and Schroeder (2004) . However, Carlsson, Frykblom and Lagerkvist (2005) find evidence to the contrary.
One way to mitigate hypothetical bias is to use so-called "cheap talk" scripts, as proposed by Cummings and Taylor (1999) and subsequently used by List (2001) , among others. We attempt to test the validity of such an approach in reducing hypothetical bias in an African context. To the extent that there are relatively long time lags and substantial costs involved with producing sufficient quantities to test market a new staple food-the ability to use carefully designed hypothetical scenarios, with the inclusion of a cheap talk script to mitigate any biases-can have significant programmatic implications.
This paper thus addresses three principal sets of questions: first, how much are consumers willing to pay for biofortified sweet potato? Does the distinct color and, perhaps, taste of OSP imply a price discount/premium relative to the more familiar white sweet potato varieties? Second, does information on the nutritional value of biofortified foods affect consumers' valuations? If so, by how much? Third, to what extent is it possible to elicit marginal willingness to pay using a hypothetical scenario? Does cheap talk, which is commonly used to mitigate hypothetical bias, result in magnitudes of premia or discounts that are comparable to those obtained from "real" scenarios?
We attempt to answer these questions from a field experiment involving rural and urban consumers in Uganda. Sweet potato is a major staple food in Uganda, especially among rural populations, and is the target for OSP deployment efforts. Our sample was randomly assigned to one of four scenarios or treatments: (1) those who received no information on the nutritional value of OSP and were asked to make real choices with real commitments; (2) those who were told about the nutritional value of the OSP and dealt with real choices and real commitments; (3) those who received nutrition information but were asked to make hypothetical assessments; and (4) those who received nutrition information and a cheap talk script, and who were then asked to make hypothetical choices.
We used a choice experiment (CE) to elicit valuations; in addition to possessing desirable theoretical properties, a CE is also easy to implement in poor agrarian settings. CEs are consistent with random utility theory (McFadden 1974 ) and Lancaster's theory of consumer demand (Lancaster 1966 (Lancaster , 1974 . Moreover, CEs can be designed to resemble actual purchasing scenarios where more than one product attribute can be simultaneously evaluated (Lusk and Schroeder 2004) . The experiment conducted here was a "betweensubject" design whereby samples of similar respondents participated as subjects and where payment was required to ensure incentive-compatibility. While the experimental procedure is detailed in Section 2, we note here that this is perhaps one of the few studies that attempts to examine these questions in a developing country setting, where real consumers in the field (rather than student subjects in the laboratory) make purchase decisions.
Another notable feature of this study is the use of food science techniques to elicit taste preferences in conjunction with the choice experiment. In the literature on the valuation of private goods, it is customary to estimate demand equations only over prices and quantities, and to attribute any significant unexplained part of data to "taste." This is primarily due to the assumption that individual preferences are constant and stable (see, for example, Stigler and Becker 1977) . In contrast, accounting for taste in valuation requires the incorporation of its determinants directly in estimation (Chalfant and Alston, 1988) . This is rarely done in the literature because of the lack of data on taste or the availability of adequate proxies for it. In this paper, we use hedonic scales to measure sensory attributes and consumer acceptance (Tomlins et al. 2005 (Tomlins et al. , 2007 .
This paper is arranged as follows: Section 2 describes the general theory underlying the CE mechanism and the experimental design used in this study; Section 3 describes the estimation methods and the econometric model; Section 4 presents the results; and Section 5 presents conclusions and draws implications for further research.
II. EXPERIMENTAL DESIGN
We use a discrete choice experiment to elicit consumers' preferences for biofortified sweet potato in Uganda. Since OSP is relatively new to consumers there, there is no market data available for analysis, and some form of stated preference (SP) data needs to be generated. The limitations of SP data, usually generated through various contingent valuation approaches where respondents do not face any real budget constraint, are well known: they may not represent actual behavior, and may not reveal the underlying preferences of consumers. List and Gallet (2001) report that, in hypothetical settings, on average, subjects overstate their preferences by a factor of about three. The data generated for this study addresses this issue by ensuring that participants evaluate real products and face real budget constraints (although we also include hypothetical treatment arms for comparison).
Among the various ways of eliciting willingness to pay, there has been growing interest in the use of discrete choice experiments (DCEs). 2 DCEs have a theoretical base in Lancaster's theory of consumer choice (Lancaster 1966) , which states that commodities can be described in terms of underlying attributes or characteristics, and that consumers value these attributes rather than the commodities per se. Choice experiments are also econometrically tractable as they are based on the random utility model (RUM) of behavior (McFadden 1974).
DCEs not only enable a quantification of the premium or discount that biofortified staples may command; they also enable a disaggregation of the various attributes embodied in a new product. For example, subjects are able to make trade-offs between products that have a higher price combined with higher nutrient content and those with a lower price but lower nutrient content. Furthermore, when a DCE involves real money and real products, as in this case, the common problems of hypothetical bias encountered in SP data can be avoided too.
In the DCE, the consumer is assumed to make a choice from j alternatives. The utility that the ith consumer derives from choosing the alternative j consists of two componentsa systematic component and a random componentand can be expressed as:
Here Vij is the systematic portion of the utility function determined by the product attributes, and the rest is stochastic.
Assuming that consumers maximize their utility, the choice problem involves a comparison of utilities associated with each of the j alternatives, and a rational consumer makes choices among different alternatives that yield the maximum utility. Let Yi be a random variable that denotes the choice outcome, then the probability that individual i chooses j is given by:
The mapping from a probabilistic choice model to an econometric model of choice is conceptually straightforward and discussed in Section 3.
Field Design
In line with the questions set out in Section 1, there were four treatment arms to the study, each with approximately the same number of subjects.
The first was what we term "real, without information". These respondents were asked to make purchase decisions on the prototype OSP varieties, but were provided no information on their nutritional value. This was designed to mimic a strategy where the product would be supply-driven, and can be construed as constituting a control group. In the second treatment arm, consumers were told about the nutritional value of OSP, because a consumer's decision may vary depending on the amount of information s/he has about a product, and was designed to examine the impact of a demand pull strategy on WTP. Since valuations may also differ depending on whether the transaction is hypothetical, as in a contingent valuation study, the third arm was implemented in a hypothetical setting with information. In the fourth arm, the hypothetical setting was replicated using a cheap talk script. The design is summarized in Figure 1 , where the shaded cells represent the four treatments: An almost equal number of participants were drawn from the rural areas of two districts (Kamuli and Luweero) and one urban district (Kampala).
Figure 1: The Field Design
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Hypothetical, no cheap talk (3) Hypothetical, with cheap talk (4) Table 1 shows the distribution of participants across treatments and their geographic origin. In the rural areas, participants were drawn from two districts where OSP is new to the population. Four villages were selected from each district based on ethnicity and distance from the district headquarters. Once selected, a systematic random sample of 40 households was drawn from each village, and the heads of, or the spouse of the heads of the selected households, were invited to take part in the experiment. For Kampala, the urban district, two marketplaces were selected where low-and middle-income urban consumers buy their sweet potato for consumption. Consumers were selected randomly in cooperation with the markets' management committee.
Varieties
For each treatment, consumers were exposed to the traditional white variety and two orange varieties, one of which was deeper orange in color than the other. These were grown out for use in the study by the National Agricultural Research Organization of Uganda. Those who received nutrition information were told that there was a positive association between the color of the sweet potato and its beta-carotene content. A fourth variety that is yellow in color was also included, although the yellow varieties are not nutritionally enhanced. Thus, there were four varieties of sweet potato cultivars in all: i) white (Nakakande variety); ii) yellow (Tanzania variety); iii) orange (SPK004/1/1 variety); and iv) deep orange (Ejumula variety). Each participant tasted and valued all four varieties, and the varieties remained constant across treatments. As noted earlier, each individual participated in only one treatment where the selection to a treatment was randomly assigned.
Experimental Procedure
The experiment followed the following sequence of steps: Step1: sensory acceptability: consumers tasted the samples and ranked them on sensory attributes
Step 2: nutrition information: respondents in the appropriate treatment arms were told about the nutritional benefits of OSP
Step 3: choice experiment; of the seventeen scenarios over which consumers made choices, one was binding
Step 4: demographic module: respondents were asked background information on their education level, sources of income and so on.
Participants were organized in groups of four, and were randomly assigned among four treatments. Each participant was given 500 Ugandan Shillings (UGS) (equivalent to about 30 US cents) at the beginning of the experiment for participation, which s/he could keep or spend during the experiment depending on the treatments assigned and choice made. Participants who were assigned to hypothetical and real treatments went through all four steps. Participants who were assigned to the "real without information" treatment went through
Step 1, Step 3, and Step 4 only.
Sensory Acceptability
Each participant tasted a portion (30 to 50 grams) of each cooked sweet potato variety (simultaneously presented in random order and coded with three digit random numbers on white paper plates). The samples were prepared in a way similar to that normally used by Ugandan households for their own consumption. Fresh sweet potato roots were sorted to remove diseased and insect-damaged ones, peeled and cut into roughly equal-sized portions (5 to 10 cm in length) and boiled until the texture, assessed by a fork, was considered correct for eating. During testing fresh samples of cooked sweet potato were frequently prepared. The four varieties were scored for: a) taste; b) appearance; and c) overall acceptability, using a nine point hedonic scale. The administrator explained the score sheet to participants on a one-to-one basis. The process followed here is similar to that usually followed in food science for collecting information on consumer acceptance of products (Tomlins et al. 2005 (Tomlins et al. , 2007 . The score sheet used in the experiment is given in Appendix 1.
Nutritional Information
Participants selected for the three treatments "with information" (treatments 2, 3 and 4) were given nutritional information on OSP by one administrator. The nutritional message that was given to participants is similar to the one that implementing non-governmental organizations are using to promote OSP in Uganda. The message is attached in Appendix 2. 23 Respondents who took part in the real treatment "without information" (treatment 1) did not receive any information. These subjects were asked about whether they had any prior information on OSP; this information is used as a control variable in the empirical estimation.
Choice Experiment
All participants then proceeded to the choice experiment; they were given a choice sheet that contained seventeen repeated CE questions (see Appendix 3 for CE scenarios). The administrators worked on a one-on-one basis, and explained instructions to the subjects. In the instructions, we followed the approach of Cummings and Taylor (1999) , List (2001) , and List et al. (2006) , with necessary changes due to differences in goods and allocation mechanisms (see Appendix 4 for subject instructions). Participants responded to a series of 17 CE questions. Subjects taking part in hypothetical treatments were instructed "… choices that you will make are hypothetical and no purchase will take place." Subjects assigned to the two real treatments were informed that after completing all CE questions, one number out of 17 would be randomly selected as binding for which actual payment would occur.
Prices of traditional varieties of sweet potato were collected from the local marketplaces immediately prior to the experiment. Sweet potato in Uganda is usually sold in heaps (supermarkets in Kampala being the exception, as they sell in kilograms [kg]), where each heap varies from three to five kilograms, depending on the season. In our experiment, we kept the weight of heaps constant at three kg for all varieties across treatments. The prices of the white variety were varied between Ugandan Shillings(UGS) 500, UGS700, UGS800, and UGS1,000. These encompassed the minimum and the maximum prices of traditional sweet potatoes observed in Uganda (again, with the exception of supermarkets in Kampala). Regarding OSP for which market prices did not exist, we had focus group discussions and local experts' opinions; and prices were varied between UGS300, UGS500, UGS1,000, and UGS1,200. These were constructed as ± one standard deviation from the minimum and maximum price of the traditional variety. 4 A "none of these" option, in addition to four products, was also included that acts as a base from which other alternatives are compared (Louviere 1988) .
A consumer's valuation of a product depends on various attributes such as taste, appearance, and nutritional value, among other factors. The choice set given to the respondents was prepared by using a fractional factorial design. It is similar to the one used in Lusk and Schroeder (2004) , which represents a suitable fraction of all possible combinations of factor levels, and captures the main effects for each factor level. In addition, it also avoids multicollinearity and ensures that prices of each product are uncorrelated with the prices of each of the other three products.
Demographic Module
The experiment was followed by a survey that collected information on income, demographic characteristics, exposure, nutritional information and awareness, consumption, and buying and selling behavior. These variables were then used to provide additional controls in the estimation of their willingness to pay.
III. THE ECONOMETRIC MODEL
To estimate consumers' valuation for different varieties of sweet potato, a universal logit model 5 that estimates the impact of prices on four different OSP alternatives-white, yellow, orange, and deep orangehas been estimated. The reference alternative consists of "none of these," which means not choosing any of the four varieties.
In the universal logit model, the ith subject's utility, if s/he chooses the j variety of sweet potato, is given by the following:
Here j=1…5, k=1…5, bj is alternative specific constant; ajk is the effect of k th product's price on the utility of the jth product; Pik is the kth product price for the subject i; Xi is a vector of observed subject-specific characteristics, including variables such as the subject's age, schooling, income and other household characteristics. Note that unlike multinomial logit, both the subject-specific characteristics and choice-specific characteristics are allowed here to affect the utility of all choices. A subject chooses Vij if Vij>Vik for all other k possible choices. It is assumed that ij  is independent and follows a type 1 extreme value distribution given by exp [-exp(-ij  )], which assumes that the omission of an irrelevant choice set should not change the parameter estimates.
Unlike multinomial logit (MNL), the universal logit model specified above relaxes the MNL cross-elasticity properties by including attributes of competing alternatives in the utility function for all alternatives in the choice set (McFadden, Train and Tye 1978) . To test the independence of irrelevant alternatives (IIA) assumption, the appearance of significant cross-effects for the effect of alternative k would imply that the utility of an alternative depends on the attributes of other alternative(s), and therefore the IIA assumption no longer holds. Though they are not the central focus, examination of the cross-effects of some of the attributes of interest, such as price and taste, are shown to be different from zero, and therefore the selection of universal logit over MNL is justified.
Demographic variables such as family size, number of children under the age of five years, and the presence of pregnant women and breastfeeding mothers can have significant influence on household consumption decisions (Pollak and Wales 1981) . These variables have been included in the willingness to pay analysis in order to examine how they condition preferences for OSP. Table 2 provides summary statistics on the demographic characteristics of the respondents in the four different treatment arms as well as information on their incomes and any prior information on OSP. It is clear that there is no significant difference among four different treatments with respect to individual characteristics. This means that there was no systematic bias in subject selection among treatments, and that the random assignment of subjects to the four treatments was properly done. Table 3 reports parameter estimates of the full sample and all four treatments estimated by the universal logit model. Only the alternative specific constants (bj of equation 3) and own-price effects (aj of equation 3) are reported in (17), and M is the number of treatments (4), is strongly rejected ( 2  =1959.9; p<0.01) (Lusk and Schroeder 2004, and Louviere, Hensher and Swait 2000) . Hence, in the rest of the paper, we report results based on the four separate treatments, and not those for the pooled full sample.
IV. RESULTS
Second, to test the validity of the IIA assumption, we implement Hausman's specification test, which suggests that the omission of an irrelevant choice set should not change the Table A1 in Appendix 5).
How much consumers value a particular variety of sweet potato j is obtained as the ratio of variety-specific constant to the price coefficient ( Table 4 reports the willingness to pay (WTP) for each variety calculated from the parameters (reported in Table 3 ) estimated by the universal logit model (Equation 3 ). The reported WTPs are for one kilogram of sweet potato (Table 4) . Standard errors of WTP are generated through a parametric boot strapping method and reported in Table A2 of Appendix 5.
The marginal willingness to pay for a particular OSP j versus traditional white variety k is calculated as the difference in willingness to pay between j and k ( Table   4 also reports these marginal WTP estimates, while the corresponding boot-strapped standard errors are in Table A3 in Appendix 5. 
Willingness to Pay (WTP) for OSP in the Absence of Nutrition Information
The WTP estimates obtained in the "real without information" treatment suggest that relative to the familiar white varieties, there is no difference in the willingness to pay for deep orange sweet potato. This is also true for orange varieties, for which consumers appear to be willing to pay as much as they would for the white, suggesting that the new color and taste do not adversely affect consumer acceptance. However, the yellow variety commands a statistically significant and substantial discount of nearly 30 percent. There is no difference between the willingness to pay between the two orange varieties. These results suggest that, even in the absence of an information campaign, OSP, if accepted by farmers, are likely not to suffer a price disadvantage in the market, although there is clearly no premium for the orange color either.
The Impact of Nutrition Information
The provision of nutrition information translates, as might be expected, into a premium for the orange varieties. The difference in WTP between the two real treatments-with and without information-indicates an increase of UGS32 per kg and UGS126 per kg, respectively; both of which are statistically significant. With knowledge of the nutritional value, there is a substantial premium for orange varieties relative to white, which is also significant, unlike the case when no information was provided. In this case, the WTP for deep orange varieties is nearly 40 percent higher than that for the white. It is also noteworthy that the premia for the deep orange are higher than those for the orange. This result is consistent with what one might expect, as the deep orange varieties have higher beta-carotene content relative to the orange. Indeed, with nutrition information, even the yellow varieties command a premium over the white, reversing the finding of a discount for the yellow varieties in the absence of any information on nutrition.
These premia are in line with the findings of McGuirk et al. (1995) and Kinnucan et al. (1997) , who find a significant impact of health information on food demand in the United States. 7 The magnitude of the premium for deep orange varieties when nutrition information is provided is in line with those found in other studies: a 25-50 percent premium for non-genetically modified foods is reported in Europe and Japan, although the magnitudes are far more modest in the United States (see, for example; Li, McCluskey and Wahl 2004) .
Nevertheless, given the developing country setting of the study, the premia for nutrition information appear high, especially considering the relatively limited purchasing power of most study participants, and the salience of this staple food in average budgets in countries such as Uganda. One explanation may be that the nutritional information was given in a one-to-one setting, making it the most effective and perhaps the most costly form of communication. This communication may have biased in an upward direction the size of the impact due to nutritional information, and may well have been lower had other forms of communication been used. This can also be seen from the coefficient of prior information (see Table 5 ), which is negative and significant. Participants who had prior information had a negative coefficient on OSP valuation, suggesting that the effect of nutritional information may decline over time. Another explanation may be that where children's health is concernedas is the case herepremia may well be high; in any case, all the respondents were endowed with some money with which to make purchases.
The Magnitude of Hypothetical Bias
The extent to which WTP for new products, and the marginal WTP for nutrition information, can be accurately assessed in a hypothetical setting can be seen by comparing the magnitudes of WTP in treatments 2 and 3, as shown in Table 4 . It is evident that in the absence of a cheap talk script, hypothetical bias is large: on average, participants overstated their WTP by a factor of above 2 in hypothetical scenarios compared to real scenarios. This supports the findings reported in List and Gallet (2001) . In addition, the marginal WTP estimates from the hypothetical choices are also overstated. As might be expected, the degree of hypothetical bias for white varieties is minimal, since this is the product with which consumers are familiar. Note that unlike the case in most hypothetical elicitation experiments, consumers in Uganda had an opportunity to taste the three products that they were being asked to assess. So the difference in the "real" and "hypothetical" arms cannot be attributed to their experience with the product, but entirely to the fact that in the real treatment respondents had to make a purchase, whereas in the hypothetical arm, they did not have to do so.
The Mitigation of Hypothetical Bias through Cheap Talk
Turning to the effectiveness of cheap talk in mitigating hypothetical bias, the results suggest that although the use of a cheap talk script does result in a reduction in the magnitude of the willingness to pay, the bias remains substantial. This finding is of interest because, unlike most other cheap talk scripts, such as those used by Cummings and Taylor (1999) and List (2001) which explicitly indicate the direction of bias, the cheap talk script used in this study was deliberately neutral in its wording. Nonetheless, the cheap talk had the desired effect of lowering hypothetical bias, but it did not eliminate it.
For example, the WTP for deep orange in the hypothetical arm was UGS750 per kilogram, more than double the UGS357 in the real arm, whereas with cheap talk the WTP estimates drop to UGS553/kilogram; hence considerably lower than 750UGS/kilogram, but still much higher than the UGS357/kilogram. Upward biases are also seen in the estimated marginal willingness to pay for orange and deep orange varieties as well, although once again these biases are lower than was the case in the hypothetical scenario without using a cheap talk script. 
Correlates of Willingness to Pay
To demonstrate how taste, income and demographic factors influence WTP, the estimated coefficients of the universal logit model for the real treatment with information are presented in Table 5 . 8 38 Though the income coefficient is positive, it is not significant. Since sweet potato is one of the prime staple foods for the participants in this study, this is not an entirely inexplicable result. Taste factors are also important: all own-taste and most cross-tastes coefficients are significant (Table 5 ). These also provide a justification for the inclusion of a consumer acceptance taste test prior to the CE, although collinearity problems precluded the inclusion of all the sensory variables. 9 Urban/rural differences in WTP and marginal WTP are captured in two rural district dummies. Rural households have a lower WTP for the traditional variety of sweet potato but have a higher WTP for varieties with higher betacarotene content sweet potato (based on real treatment with information).
Preference Consistency
In its simplest form, a violation of the weak axiom of revealed preference (WARP) occurs if a subject chooses a particular variety of sweet potato (e.g., white) in one scenario when another variety of sweet potato (e.g., orange) is less expensive, but chooses orange in a different scenario when white was less expensive. In the present case, around 30 percent of the participants violated the WARP in at least one circumstance, and the violations took place irrespective of the type of treatment. This may suggest that using as many as 17 choice sets may be problematic; this is an area for further research.
V. CONCLUSIONS
We used real money and real products to compare the willingness to pay for sweet potato that are both traditional (white and yellow) and that are biofortified (orange and deep orange OSP), and compared these with results constructed from hypothetical scenarios. We also relied on methods from food science to enable consumers to taste the products that they would be asked to value.
Our results suggest that the use of hypothetical scenarios which are typically easier and less expensive to implement are unlikely to be of use in the case of staple foods; it is necessary to introduce and work with the real product in order to elicit accurate estimates of the marginal WTP for biofortified crops in developing country settings.
The introduction of a cheap talk script does result in a significant reduction in valuations, even when the script does not mention the direction of possible bias. However, the estimated WTP and marginal WTP are higher than those obtained in the real treatment, suggesting that while the bias is reduced, it is not eliminated and, indeed, remains substantial. The additional expense of working with real incentives and products appears justified.
Turning now to the scenarios using the real product, our results for Uganda, a key target country for the orange sweet potato, suggest that in the absence of a promotional campaign, OSP varieties are likely to compete on par with the traditional white varieties in the market. Therefore, to the extent that sweet potato is produced and consumed onfarm, provided the agronomic properties are acceptable to farmers, there should be no obstacle to its acceptance within the household.
The impact of nutrition information on consumers' willingness to pay is substantial. When informed about the nutritional value of the OSP, consumers are willing to pay a premium, and the size of the premium is higher for the deep orange than for the orange; the deep orange has more beta-carotene than the orange. This suggests that nutritional messages and social marketing may be key for the promotion of OSP in the market to ensure that traders have an incentive to demand and sell the biofortified varieties.
This paper represents perhaps one of the few examples where choice experiments have been conducted in a developing country setting using rural and urban consumers. This is likely to more accurately predict consumer acceptance, as compared to valuations elicited from students in a laboratory. Our results provide a validation of the use of choice experiments in developing country settings, although the percentage of respondents who exhibited inconsistent switches in preferences is somewhat high. Orange sweet potato can help improve health because it is a good source of vitamin A.
APPENDIX 1 HEDONIC SCALE USED BY CONSUMERS FOR THE ACCEPTABILITY (APPEARANCE, TASTE, AND OVERALL ACCEPTABILITY) OF COOKED SWEETOTATO
Without vitamin A we can become more susceptible to blindness, infection, reduced growth and development of our bodies, and less healthy skin, and lack of vitamin A can even lead to death, in particular among children. We all need vitamin A, but young children especially need it because their bodies are rapidly growing. Pregnant and nursing mothers provide food for growing babies, so they too should have diets rich with vitamin A.
Good sources of vitamin A in the diet include fruits and vegetables, especially those that are deep orange or dark green in color. Orange sweet potato is an excellent source of vitamin A. Vitamin A is also be found in dairy products, liver and egg yolks. White or yellow sweet potato are poor sources of vitamin A.
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APPENDIX 4 SUBJECT INSTRUCTIONS Subject Instructions for the "Real" Treatment
Now you have the opportunity to buy one of the four products that you just tested. They are arranged in 17 different scenarios. We would like you to make a choice in each scenario described below. In each scenario, there are four products that you just tested, and you may choose any of them. Alternatively, you may choose none of them.
Once you have made your choice for each scenario, I will pick a number from the box that contains all scenario numbers (show them the box and the numbers inside). Each number has an equal chance to be picked. The number that I will pick will be the binding scenario.
Only one of your choices will be binding. For example, if I pick 17, then the scenario number 17 will be binding. Depending on the choice that you have made, you will purchase the product or no purchase will be required if you have selected the option "none of these" in the binding scenario.
Do you have any questions?
Subject Instructions for the "Hypothetical" Treatment Now imagine that you have the opportunity to buy one of the four products that you just tested. They are presented in 17 different scenarios. We would like you to make a choice in each scenario as if you were actually facing them in real life. In each scenario, there are four products that you just tested, and you may choose any of them. Alternatively, you may choose none of them. Note that all these choices that you will make are hypothetical and no purchase will take place. 1999 , List 2001 , and List et al. 2006 Before you make your choices, I want to talk to you about a problem that we have in studies like this one. As I told you a minute ago, this is a hypothetical choice; that is, it is not a real one. No one will actually pay money at the end. But I also asked you to choose as though the result would involve a real cash payment. And that's the problem.
Cheap Talk Script (CT
In most studies of this kind, folks seem to have a hard time doing this. They act differently in a hypothetical setting, where they don't really have to pay money, from how they do in a real purchase, where they really could have to pay money. For example, in a recent study, several different groups of people bid in an auction. Payment was hypothetical for these groups, as it will be for you. No one had to pay money if they won the auction. The results of these studies showed that consumers were stating their willingness to pay very differently in hypothetical settings as compared to real situations where payments need to be made.
We call this a "hypothetical bias." "Hypothetical bias" is the difference that we continually see in the way people respond to hypothetical scenarios as compared to real scenarios, just like in the example presented above.
In the real auction, where people knew they would have to pay money if they actually bid, people put their bid differently.
How can we get people to think about their choices in a hypothetical situation like they think in a real situation, where a person will really have to pay money? How do we get them to think about what it means to really dig into their pocket and pay money, if they are not going to have to do it?
Let me tell you why I think that we continually see this hypothetical bias, why people behave differently in a hypothetical situation than they do when in a real situation. I think that when we behave in a hypothetical situation we place our best guess of what we really like to do. But, when the choice is real, and we would actually have to spend our money if we win, we think a different way: We think if I spend money on this, that's money I don't have to spend on other things…we act in a way that takes into account the limited amount of money we have… This is just my opinion, of course, but it's what I think may be going on in hypothetical situations.
So, if I were in your shoes, and I were asked to make several choices, I would think about how I feel about spending my money this way. When I got ready to choose, I would ask myself this: If this were a real situation, and I had to pay X amount of dollars if I win, would I really want to spend my money this way?
Please keep this in your mind when making your choices.
